Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-249922 
(43)Date of publication of application : 05.09.2003 


i ........ 

(5 Dint CI. 




H04L 7/033 
H04L 12/56 
H04N 7/24 






r . . 
(21 Application number 
(22)Date of filing : 


2002-049181 
26.02.2002 


(71) Applicant : 

(72) Inventor : 


SONY CORP 
TOMITA NOBUYOSHI 















(54) DATA RECEIVER, METHOD FOR PROCESSING RECEIVED DATA AND COMPUTER PROGRAM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high quality data reproduction by synchronizing 
a system clock of a data receiving side (decoding side) with a system clock of a data 
transmitting side. 

SOLUTION: In a receiver for a packet attached with a time stamp, for example, a 
packet following a data communication protocol such as an RTP (real-time transport 
protocol), a difference of the time stamp attached to the packet is compared with a 
difference of a counter value of the system clock of a data receiver (decoder), and the 
system clock of the data receiver is controlled according to a parameter based on the 
comparison data. By this configuration, it is possible to synchronize the system clock 
of the data receiving side (decoding side) with the system clock of the data 
transmitting side even when a delay fluctuation in a network occurs and also in a 
configuration for performing processing after storing data in a buffer. 
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CCNTR R n] ifimik. S£»«WfW3 1 2ft<D* 

[0 0 4 9] ^**T«3 1 2tt. *«-S£l*HWIIi. 
TPNA7^^f-»3 1 10m#t/c^ 

[at r] i^-©«fraraiWifr«K:*5it6^^TA 

^d^3 0 4<7)^^y^CDM5> tAT_C] 4>#Mtt 

[0 05 0] «#fttfr*3 1 2®*fflLfc*4 ^r/ 

^f-^®»» [AT R] fc. iJ*?*9<Dmto [AT 

_C] <7>#^#x-*ti. ^o^jBW3 1 3Cffi* 

[0 05 1] ;7ny*fBfll|fl3 1 3ti. H##tfr&3 1 
2<DUtti Ltc?<< ^XVyfT-VO^ft [AT R] 

i:, ^-)y^©M [AT__C] ©^Uttx-^cifc-s 
£ ^ y 9 0)ffiiE*nft't %o 

[00521^7^-^ [D] <D£j£&\*. 9 4 l± 
xry-fr—ycomft [AT R] **>9<Dgft 



D= ( A T R— A T C ) /AT 1 ) 

[0053] D=0"C£>ntf, A**y:/r-*CD 

Utt [AT R] *V>90)%kft [AT_C] <0& 

^#x-*ti£<^L<> A^7hli»'>^fA^ 

**>*©ll»i*Kfc&6o D>0T£>ntf. ^^A 

^^V^r-^i^ [AT R] **V*<&SS# 

[AT_C] Jc9*-C&£;:h£^U 
Oi/^fA^D-y^3 04©*')>5'^> rt*ryY%t& 

[0054] D<o^n«> ^u^^vyf-^© 

Utt [AT R] tf. i)*?y*0)W& [AT_C] £9 

^304O*^y^*^ /^yh^fi©'>XfA^D 
y*CH:«LTBV^*:&^LT*5»?. 9*^7^-^ 
D^iiC^tJfCLT^XTA^n^^ 3 0 40D^^y^^ 

a < -r * -5 & *frT *. 

[0 0 5 5] r<D^ny^«IJ»fiP3 1 3Ci3W*«»C 
£^T&lE2ntzJjVy9Km^Ti/Z : r&?uy? 
304ti, t^303C»tl)^a^ (27MH 
z) StfHfcU J^777 3 0 2i:^n^a^ 

(90KHz) £H#rf*o RTPO^-fA^^^tt 
P C Rtm C 9 0 k H z O^^tl £ 5B#23j£AnT£> 

o> ^^fA^D'^3 04*>e)^$n^iE$nfc 

Cffi#U «^«3 0 3K*5lvC. |§I«©ffljESnfc2 
7 MH z ^ a ^ T0t§^I5:^fit ^> : "C, fl^ 

[0 0 5 6] r-rmmM-e&zft^mt. 7-9%. 

[0057] il 4 te> A^yT'x-^fcftfflL 

0, f$M (t) aasrfc^e»*^t/t^-f As/-^y 
[0058] T-9mm%<ow&x\**'rv yo>m®m 

^^Jc^^^xA^n^^C^VN^RTP^^ 

y?(Dm [R_0] - [R N] «r#/^v HMMP* 

^ajfc U^RTP^'fAz^y^ LTW6L/*5r* h 
ORTP— y*' ( Hi 2 #)%) i:AniMt5o 

[0 0 5 9] aMJCJBV^<*v Hi. fK*SM0>*> 
^fA^a^Cl^RTP^^V^ [C_0] - 

[C_N] lZ*-*\^T*UISna. [R_0] 

- [R N] tifl^Wftl*oy*&, [C_0] - [C 

_N] l^i^'>^ML»^oTi30, 



#082003 — 249922 



^mm^zn^<om<D r^tt^iw^fcoon^ (*-<a 
Winft) j zttntr &zt.-c* £*>£><*>* o**#^n 

So 

[0 0 6 0] «^«<&* 0***7*--* aHMfl (flF^fl: 

mtDfayfvmm&nwLtsti. mz\mm&7-9<D 

[0 06 1] hOlf^y h«7-*±-C© 

Ittft?* 1 *^**!*, Hi 4 CfcV^T (R 1 — R 

0) = (C_l— C_0) #/S0&^ *o y *<0j| 

!Bfc&*#. RTP/^y h©M*y h7-^±U0 

fct. aSWHT?-*** Mrft^LfcTW A^^v^HfB 

[0 0 6 2] flIAtf** h7-*±^C0®£#&£-f* 
i:, ¥tmN*fc94>&7} (*-fAJtJQ7T) . -Tfcfr 
(R_1-R__0) (C__1-C_0) £co^ 

«r/h$<-r*fc«6K:, (*>f Aiiantf) ©fcfctt 

i*> ^s^^p^m mii^u^^y^ (r 

_0) H»A>&, 94i*x9>-ftf (R_ 

N) h5J»*-C©«pP^raiW«:. l«7*ffl^MM 

[0 0 6 3] HJL5^#^tT, 7-9&mW 
«) oaBftffMCKH-r*. ftCKWLfc****:^ 

M/^yH4, flsEWH Ifc H l 2 Crej- <fc 3 C 
MPEG2-TS$:MU RTP^y^ UDP^y 
*\ IPM^SoMPEGoverlP/^yh* 

v h 7-^40 1 £^T*^ AX*>;/<9ttjta£n*: 

So RTP^y^C te, f-^M7C©->^fA^Dy 

[0064] *v h7-^S;^ltSSSn5/^y h 
/<v7 74 0 2K«»$ft*«Fi::. RTP*>fAX 
* VT^-^&^M 1 1 y htf)RTP-N 

v *>*> 9 4 a* * v^f- * Mtft-r $• 

[0 0 6 5] RTP*^ AX*^^-*^^ 1 1 

Kl£7MP*r»4 1 2CA»Sn5, M5x^f^4 1 2 
li. RTP*>f A^y^-^flMWM 1 1QDIL 

[0 0 6 6] ^5x^tfr^4 1 2li. *«&Ka>«rllQ|IQ 
Pi. 4 &X9>7& (R_S) h3J* 



MA^^y^ (R e) hpj»^-e 

(R_S-R_E) ©Mi:, (C_S-C_E) to> 

JiE^7 * ^ tfi S o 

[0 0 6 7] HLLS.CSl7>«Wff»4 1 2i:A^$h5R 
TP*>f AX* >yr-*W»«4 1 1 ©*»Lfc*4 
AX^V/f-^, ^(/^fA^D y*4040)ol 
1 4^0^^!^^ 

£T_SfcT_E (T_S<T_E) CfcV^T, S©R 
TP/^y htf)*>f AX*>yRTPT_Si:RTPT 
_E. fcJ:t/£^S^<0^XxA*n y ^C^sa^y 
*ffiCNTR_S£CNTR_E£*&S 0 
[0 0 6 8] Tfcfc>t>> #B**J CT_S] fc, [T 

_s] ^«>i«L^^«ku«MiiainKa«oi« 

23J [T E] C*5t*S*^ A7n^T-^ CRTPT 

_S] . CRTPT E] , *5<t:tA **>>97-9 

[CNTR_S] , [CNTR E] H*-3^T, B*Jfl 

CT_S] t [T E] MCfctta^7}*T*KttoT 

urnr s 0 

[0069] RTPNAX^^M (* <f /JftfiD 

7» 

A T R = RTP T E-RTPT S 

AT__C = CNTR_E— CNTR_S 
[0 0 7 0] mftim®>A 1 2tt, JtB*KftoT*-f 
A7^^f-^i^ [AT R] 4>BMIflH 

t> cat_c] o&£ftr-9*nth?z> 0 

[0 07 1] HtMWHIU 1 2 0^mLfc*^AX*> 

Tt*-*©!!** CAT R] rt^y*©!^ CAT 

_C] <D&&ft7-9\t* 9W9%\m%!>4 1 31:^ 
*ny*««iaJ4 1 3ti. ^5x^fgP3 1 2<D% 

mLtz? 4 0)£ft CAT R] * 

*7>?<D£tt CAT_C] <D&mftT-9 \zm^x, 

D= (AT R— A T C) /AT 

7y-^Cl^ti/^fA^o.y^4 04OTM 
Sc^m^4 1 4^I^o^^n*-)y^0i 

[0 0 7 2] ii^>9WmU 

D = o-cabni^ w«e«:u 

So 

[0 0 7 3] w©*ny*«»»4 1 3CMt«flfPC 
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4 0 4 ®^rae^**««»4 i 4 1*> «^s*3 o 3 \z*t 
•rzfuv? (27mhz) a « tszicftmm 

4 1 5C*5Wt. AlJ2 7MHZ\zm~5<#m®M&n 
HSo RTPC^-f^y^ttPCRfcBCQOkH 
304*»e>«»in4iiESnfc90KHz^Dy^C 
3fcfcV*T, |p|#^iESn/ k c2 7MHz^n^>77!0 

So 

[0 0 7 4] il7.07n-f^-h ^r#^LT 

So 

[0 0 7 5] ^r^S 1 0 1 £*5 

V^T. RTP/^f h©?J»*#o 0 *:r* v^S 1 0 2 

RTPT_Si:-fe-v h-TSo ^10'>^tA^ 
Dy^KlJ:0*')Vl'7y^nSRTP^UX^y 
^PIUJ^W (MPEG2— TS©«*90KHz) © 

[0 0 7 6] *tv?S 1 03C*3V>T, ^&£A>e>n 
fcJSE»*m*M^tti+ S<Z>&f#«"fSo Z<Dft®tBM 

cfcO»K36 $ tBK:< <ft£fc&0&S"e$>So fcfc* x- 

S0T\ :o);^«yh^RTP^U^^>^^I 
T?ftl^§£^ ^RTP^y K5$B%fi« (S 1 
0 5) U RTP^^A^^^^W^^-^^ 
fi||g£n<5 (S 1 04 : Ye s) i:. Xf^S 1 0 6 

[0 0 7 7] *x*7S 1 0 6m h 
<Z)RTP*-f A*? y^RTPT_EC-b7 h*TS 0 

m^m^^xA^D^cio^y 

rsnSRTP^^A^^^i:^^^*^^^ 

[0 0 7 8] ^f^Sl 0 7 TB:* H>J&tf> Kl] 
^1^7^-^! [D] 7f^S108C 
*5V^. HJ«l^y-^« CD] CI6-3V^T, v/^rA 
* U * * OfrMKtMtttWPt So 

[0 0 7 9] 1 0 9m ^x-^HSHait 

%*ffr*o ffcfcfc. RTPT — SCRTPT — E 

CNTR_Si:CNTR_E^ ^fcT_SCT_ 
E^AIT, ay*7Sl Pl«©««l* 



[0 0 8 0] c^tBfpaaftWWS^agbSfTi-a^fc 

^-^ovr^-f AS£^AM£^tr^fr5nSo ft 
*#J£LTMPEG2 — TSO* h U-A«r#lffc^ 

PEG2— ts®^ h ';-A<0*a*;:PS£t\ *<Dt&o 

[008 1] B 1 8 

3I&35fTf £ x — * SW&itG) 5/ * 7- A^fi£#J ^^-fo 
?X&K). f-^iiWixyn-K (flF-tlk) «L 

^ifx-rso 

[0 0 8 2] m 1 8 Ea^Tx - * ^a^S (e x. P 
C) 8 5 01*. f-^f«i^t^f-^f 
Mgg^:tT^tT^>So tEoW3-F («F^<fc) 
JUL fn-F («^) 

So 

[0083] $e>C. I^7f9-^t0O^7x 

2, 7^^837, ^-sJ?-K8 3 6*<DA^*»i:©- 
AtBA^>^7x-^853, fc?x**^833. v 
4*834. xtf-*8 3 5«^)AVr-^Atf3**» 
fre>0r-*Affl£&frfc^AV>f ^7x-x85 

-X£LX0)T4 X^W • — & 

f-UtlJ^0^7x-^ 3-r^85K 

h r7_^^y5r7x-X8 5 2^0x*-^^fiJ^ * 

0*#t/ # D^ r 7A««l%llfTt6CPU8 5 6, CP 
U 8 5 6 C J: 0«»*tfS MS#*^D ^7 A 
^-^©ttlfl. CPU85607-^x'J7i:Ulii 
fSRAM, ROMfrfcfc**^ 85 7* x-*te 

^nPCUU8 5 9i:i^n, ffiSO 

[0 0 8 4] 3-fy^85 lti> Ull 8 C^-f <fc? 

fll*.tft:r***98 3 3^*>0iIi&x-*> 
^834j!)^Ot^f-^^U «F^ftft!iffi> 
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v h±&&M 0^9 J X) SrHfrU f»ttC«F^fl: 
t-9^4 a- K £l Ltzs^tr y h££j§rf So ±f£t£ 

nfc/^vMi, pc i^85 9±cm^7$n. 
c»s$nSo 

[0085] HDD8583:*:l;M : e'J 857i:: 

CPU8 5 6CD^WCJ:0. fcfx*;*?* ^83 3&*><D 

T^yh7-^>f>^7x--^8 5 2^lt^7h7 

[0 0 8 6] h7-^^LTAW^ I P 

X*r y hitZtltzr-fl*. *yh7-^>f^7i- 
J*852£4rLT. '<X8 5 6±CttA£ftT« ^^EV 
8 5 7D^7 7'J^Snfc», 3-7^85 11: 
A#£ftSo ^^^857*^3-7^85 uat 

i c^tts^&JiKfc^Tt*, ±&<9&scj:^tI8 

[0 0 8 7] 3-f7 ^85 1 T*(i > A£}T-*(Dy^r 

IT, f^^K832, xe-*83 5C^Tl 
±, m^-T^o *«fJ&C*>t*S^* 7 r LTO^^'J 
8 5 7^*>GD3-x* ^8 5 1 K2tr£ffi2K 
* 8 5 1 CfcttS&JIli, ^©^o^^^lJ^Hc^o 

tStltz9Uy?\z±r>Xffi&iStl^ MtfMPEG2- 

it HI £ l^ffi L fc 'J r ;u 9 >f a ^ 3 - & < HfrT 

[0 0 8 8] CPU8 5 6ti. WZttROM^CD 

lasn^S^n^A. ^M^L<»i^-y h7-^^ 
RAMCRandom Access Memory) !£<Z) y 'J o — 

[0 0 8 9] zzx\ *mmm\zi5\*x. y^7A 
> bf a. - * izmmztiT^nznz h<Dx&> 0 t a 

[0 0 9 0] #^H^J^#^L^d^e>> *2fe 



[009 1] 

- 9 ^m^mnoxtf^mr-' 9 &mjjmz nur. *w 

*iz&vzm&m*z&£i±Ltzm&\z&\^Ti>* $ 
tz. 7- 9 &m®\-a v7txzt-9 wm&iz&m*m 
ftTzm&iz&^xb. T-9&mw m^m) ©y^ 

<Dn^T-9tem. &&n*T-9m±tf-*jm£tj:z> 0 

mil TCP^y/i^t0-C*So 
Q&2.] UDP^y^i^tB3t?*5 0 
[M3.] RTP^yVm&Z7f:-tmT&Z> 0 
[§4] MPEG2-TS (h^>*#- hV- 
A) C-3V>TSWt4H-C*5, 
[15] ^7>^^-h7F-J»A (TS) ^y*TJ|j£ 

co^Tira-f sgj-c&s 0 

[1^6 ] h7>^/f-h^^U-A (TS) At7hi: 

"CifeSo 

[ |%8 ] MPEG-TS^^ McfcWSRTP*-* A 
[ 1^9 ] h&JlC*5ttS/\*';>7y 'jy^fi: 

o^Tira-rsgiTfcSo 

[ HI 0 ] 7 httim5Ay7r U 

S Q 

©^-r z>T-9®\ i t^'tm-(:%> So 

So 

c bi 6 i *&m<Df t -9$:mmmiizi$ttz&ftmmm 
mi 7 i *mi<OT-9&mmm.tztottz%M^m* 
[@j_8] *&w<vf r -9&m&m<Di'ZT /*m&m* 
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1 0 1 
1 02 
1 0 3 

1 04 
20 1 
202 
203 

2 1 1 
2 1 2 
2 1 3 
2 1 4 
22 1 
222 
223 
224 
225 
30 1 
302 
303 
304 
3 1 1 
3 1 2 

3 1 3 

4 0 1 



(VCO) 

ij^>9 
*y YV-9 



* v h7-9 

vr>-9 

A'7 7 7 

%y Y7-9 



402 

403 

404 

4 1 1 

4 1 2 

4 1 3 

4 1 4 

809 

832 

833 

834 

835 

837 

838 

850 

85 1 

852 

853 

854 

855 

856 

857 

858 

859 



RT P 9 4 A * 9 VTflfcWfl 
9Vv. 







CBUJ 




0 




1516 


31 






l 






















SfeftuK<f>* 











PCI/U 

AV>f >*7x-X 

CPU 

HDD 

mi 3 ] 









T_0 


W I p r R__0 


CMTR_C_0 


T_1 


RTPT_R_1 


CNTR_C_1 


T_2 


H ! P 1" R 2 


CNTTR_C_2 








T__n 


RTPT__R n 


CNTH__C_n 



012.3 



15 16 
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RTP'S**' 


7*-* (K>EG2-T$fc*> 






1§ ffi 


- 



V IplxIcSRCft llU^n-jr**?! ^-fr>*»* 



RTP» ^fA7»>7 



ssrc (fwm^g^i naff 



[ 04 3 



(•) 



ES 



-7T 

/ \ 
/ \ 
/ \ 



F=3 



/ \ 
/ \ 



| I PES packet J | | PES packet j ^ I PES packet"! 



PS 



/ \ 
/ \ 
-* v 



/ \ 
/ \ 

4 V- 



I I Pack I FT Pack I Q 



Pack 



(b) 



I | ES | | 




/ \ 
/ \ 
/ \ 


/ \ / 
f \ l 
t \ i 




>ES packet I I | | 


PES packet | f[ PES packet | 



/ \ 

-4 V- 



I \ 
U V- 



/ \ 

/ \ 

4 V- 



TS 



I 1 TS packet J | \ TS packet 1 | | TS packet | | \ TS packet | 



TS^-y^ (AFC=1) 



T$*vy* (AFC=2) 



AF (7y7f->a>7<-/t,K) 



TS-xy^ (AFC=3) 
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M5 l 



TS^y* <4byto) 



^<o-K (184byte) 



188bytA 



O TS^s-yy (4byte=32bit ) <D«fi£ 
8bit: sync byte (0x47 ffl£) 
Ibit: transport error indicator 
Ibit: pay load unit start indicator 
Ibit: transport priority 
13bit: PID 

2bit: transport scrambling control 
2bit: adaptation field control (AFC) 
4bit: continuity counter 



C B7 3 



PCR 



101 



^102 



(subtracter) 



STC 



XL 



^103 



(VCO) 



27MHs 



[H83 







RTP^ y ' 


9 


MPEG2-TS 
(PCR) 




MPEG2- TS 
(video) 










\ i 




| KTP*-fAX*>:7 (32bit) '1 




| MPEG2-TS PCR (33bit) 



t t 
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#182 0 0 3 — 2 4 992 2 




<b) 




LiOj 



^221 



DDO 



,-225 



■?-«tt*0 



a* 



[ Mi U 




^3Qg ^-303 

all- ^ ^~ 



«9C 
— ► 

04 



? 



J? 15 



r > 
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I Ml 2 ] 



MPEGoverlP/t^h 



IP'S** 









P 


X 


CSRCft 


M 



ssRc(wwi3i«s)Ka^ 

CSRC(**a*7c)»**C0~1 5«) 




MPBQ-TS 


MPEQ-TB 




MPEG— TB 



LL7.] 



unco 



fn*fcBTP/*ir*K#? 



— I— 



— I— 






R_1 


R_2 


R N 


I 


flltM^a^AK: c_o 


C__1 


C_2 


C_N 



S101 



TJSfc-fe* h 




S106 



*©RTP 



NO 



BTP* -f A * * > r*RTPT_^fc % 
S fi'Ot'^ ^ D y ^ fc J: $ jE) i> 

I 



8107 



*n^n®^<pf> [Ail 

fcM^J* [D] *3*arj, 
CD] taS^V>T«JE««lft 



RTPT_S = RTPT_E 
OJTR^_9 = CNTRJE 
TJ5=TJS 
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01 




[ Hi 5 ] 



000 



OOKHz 



.415 



D=( AT R— AT C)/ATf 



413 

15* 



5~ 



414 

1 £ 



TO 

1 





RTP*.<A**>? 




T__S 


HTPI S 


CJNTTR_S 


T E 


RTPT_E 


CN7R_E 


«»AT 


AT_R 

=RTPT_E — kiki S 


AT_C 

=CNTR_E — CNTR_S 
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TD07 TD11 TD17 UA05 UA09 
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5K030 GA12 HA08 HBOl HB02 KA21 
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MM56 



